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Introduction
The recent GFC resulted in large bank failures in the G7 countries (Canada, France, Germany, Italy, Japan, UK and US) with the exception of Canada, which led to deep recessions. This highlights the chronic weakness in the existing banking sector and the importance of a robust banking system. A sound banking system has to be efficient in the key role it plays to influence the economy positively.
This article assesses the soundness of banks in G7 countries, to better understand the workings of these banks as providers of payment services and hubs for economic and financial activities especially during the crisis period. The motivation to study the G7 banks lies on several reasons. G7 countries are among the top 10 biggest economies, 5 of the countries hold the top 10 financial hub position in the world and G7 countries play a key role in global monetary affairs and trade. As a result, these countries hold a significant position in influencing the world economy at large.
In assessing the soundness of banks, seven clusters of financial indicators and credit rating models were considered, namely, Financial Soundness Indicator (FSI), Basel Core Principles (BCP), CAMELS, Moody, Fitch, Standard and Poor (S&P) and Bank Financial Strength Rating (BFSR). The study puts together 60 bank-level variables from these indicators and applied stock returns as the proxy for bank soundness.
Partial least square structural equation modeling was applied to assess the banks.
The study offers two main contributions. First, the assessment of G7 banks as key players in global trade and monetary affairs during the GFC. Second contribution is to apply seven sets of bank soundness and credit rating indicators in the assessment.
Literature review
Bank soundness is a concept that signifies the ability of a bank to survive an adversity in the economy (Lindgren et al.1996) . Financial ratios play a key role in assessing bank soundness as early signs of impairment could be easily detected by the changes in the internal condition of the banks (Sinkey 1979; Hanc 1998) . Several measures have been suggested for bank soundness such as earnings (Gasbarro et. al. 2002);  capital (Schaeck and Čihák 2007) ; internal governance (Lindgren et al.1996) and credit ratings (Podviezko and Ginevičius 2010; Demirgüç-Kunt and Detragiache 2011) . A sound bank is also viewed as a bank that is solvent and remains solvent.
The future solvency of a bank depends on its efficiency and thus its profitability.
Therefore, solvency is a measure of the positive net worth of a bank.
As banks go through different phases, it's impossible to precisely classify banks as "sound" or "unsound" at a given point of time. This is because banks could be performing well at the moment but show signs of probable problems in the future. As theory is unable to provide a clear answer on what constitutes a sound bank, the study looks to bank specific sets of indicators for solutions.
In literature as reported by Bernanke (2007) the Fed examines the safety and soundness of banks in US through CAMELS rating. CAMELS ratings proved to be effective in reflecting bank soundness (Meyer and Piffer 1970; Korobow and Stuhr 1975; Korobow et al. 1976; 1977; Pettway and Sinkey 1980 and Bovenzi et al. 1987 ).
Basel Core Principles (BCP) on the other hand, represents the global standard for best practices in supervision and regulation. Demirgüç-Kunt and Detragiache (2011) The core hypotheses tested through PLS-SEM is as follows:
H1: Capital makes a significant contribution to bank soundness
The quality and level of a bank's capital determines the survival of a bank. Bank capital acts as the last resort against losses to uninsured depositors, creditors and the Federal Deposit insurance corporation (FDIC). Therefore, insufficient capital during adversity could bring banks down.
H2: Asset makes a significant contribution to bank soundness
Banks that extends loans to credit worthy customers with sound collateral levels indicates low non-performing loans (NPL) and less exposure to excessive risk levels.
Therefore, if banks have accumulated high NPL, bad debts and do not have quality collateral to back its loans then there is a lesser chance of survival.
H3: Management makes a significant contribution to bank soundness
The efficiency of the management structure lies in the ability of bank officers and managers to make decisions that contributes to bank soundness.
H4: Earning makes a significant contribution to bank soundness
Earnings is viewed as the first line of defense against adversity and loan defaults.
Therefore, steady streams of earnings from solid operating base is vital for the survival of the banks.
H5: Liquidity makes a significant contribution to bank soundness
Banks' funding sources and liquid assets determines the ability of the bank to meet unforeseen deposit outflows. Banks that are unable to meet its daily liquidity needs could result in bank runs, thus an insolvent bank.
H6: Sensitivity makes a significant contribution to bank soundness
Market forces play a key role in bank stability. Banks are exposed to various market risks (interest rate risk, foreign exchange risk, price risk). Sensitivity ratio assesses the effect of changes in market risk on the earnings and capital of a bank.
Banks are also sensitive to growth. Bank size (large or small) plays a key role in bank soundness (Bell 1997; Hooks 1995; Ohlson 1980; Gunsel 2005; Nurazi and Evans 2005) . The bigger a bank grows in size, the more stable and financially sound a bank is in comparison to smaller banks. This was evident during the GFC (Košak et al. 2015) . As banks increase in size, they have better access to additional financing, risk diversification and dealing with liquidity problems thus have longer survival time and less likely to fail.
Data collection
The sample consists of 1,135 listed banks in G7 countries. Listed banks provide homogeneity in the comparison of banks within the economies. Banks chosen were under the Global Industry Classification Standard of banks (code 401010) in Osiris.
Data was collected for the period 2003-2013 sourced from Osiris and Bankscope databases. The data was converted and averaged in US dollars.
The study collected 60 independent variables (in reference to Table A1, A2) and categorized them under CAMELS. In reference to Fama and French (1992) stock return explains microeconomic variables (firm sensitivity, earnings price ratio, leverage ratio and book to market equity) and futuristic thus able to measure bank's expected soundness.
Summary statistics (Table A3) highlights substantial skewness and kurtosis outside the range of ±2.58 across the variables, thus failing to meet parametric assumptions.
According to Cheng (2008) , King and Wen (2011) and Rasli et al. (2013) archivebased financial accounting empirical studies often report non-normal datasets.
Methodology
The study applies a second-generation multivariate technique of PLS-SEM for several reasons. PLS- SEM Hair et al. (2017) integrates both econometric and psychometric analysis in its estimation (Fornell and Larcke, 1981) . Therefore, it is the best measure for latent variables in empirical studies.
Although bank specific variables of CAMELS are observable through ratio analysis, these variables contain latent factors that are not directly observable. One example is the variables under the earnings cluster "return on average assets" and "return on average equity". Both of these variables are highly correlated among themselves but have small correlations with Capital, Asset, Management, Liquidity and Sensitivity variables. This suggests the presence of latent variable "profitability" or "earning" in Capital, Asset, Management and Liquidity variables, which is responsible for the observed correlations. In this respect, PLS-SEM works to understand the relationship among the variables by understanding the constructs that underlie them and how the latent factors drive the variation in the data.
Besides, PLS-SEM supports models with formative measurements, works with nonnormal distributed datasets, and most importantly, estimates cause-effect relationships amongst latent accounting variables. Inner approximation of latent constructs scores is then considered while estimating the proxies for coefficients in the measurement models. The second stage calculates the final estimates of the outer weights and loadings and path coefficients (Lohmöller 1989) .
Construct measures
The model was initially designed with six exogenous constructs (CAMELS) of 60 manifest variables. In creating a parsimonious model, the manifest variables were
liquidity (L), 1 sensitivity (S)]. In reference to Figure F1 , path models visually show the relationships between the six hypotheses and manifest variables (Hair et al. 2011; Hair et al. 2017 ). The inner model (structural model) displays the relationships between constructs. While the outer model (measurement model) displays the relationship between the constructs and the manifest variables.
Findings

Measurement mode
Theoretical conceptualization supports the framework that CAMELS constructs are appropriate measures of stock returns, thus the proxy for bank soundness. The 16 manifest variables form the six CAMELS exogenous constructs. These constructs are modelled as formative measures for the endogenous construct of stock return ( Figure   F2 ).
Formative measurement models
The study follows Hair et al. (2017) in assessing the formative measures. Formative measures are expected to be free of errors (Diamantopoulos 2006; Edwards and Bagozzi 2000) . The study presents a comprehensive set of formative indicators (Table   A2 ) to show that the formative indicators encapsulate all the facets of the construct.
Past literature shows strong support on content validity for the six dimensions of CAMELS as formative measures that forms bank soundness.
The bootstrapping procedure was conducted to generate outer weights, outer loadings and path coefficients results. The bootstrapping procedure was run with a bootstrap sample of 10, 000 with "no sign change" option for the most conservative results.
In assessing the significance and the relevance of the formative indicators, the study examines the outer weights. Table A4 assembles the relative contribution of each manifest variables (in weights) thus, its significance in forming the constructs. The results show that some manifest variables have a low or even insignificant outer weights. Although the outer weight is insignificant, the outer loading is above 0.5.
This indicates that the manifest variables have an absolute contribution to the constructs and is to be retained.
In assessing the formative measurements models for collinearity issues, the variance inflation factor (VIF) is noted (Table A4 ). The results show that all VIFs are below the threshold level of 5. Therefore, the presence of collinearity issues in manifest variables is not of a concern.
Structural model
The study managed to create a parsimonious model with a R 2 value of 43.8%. This indicates that 43.8%. of the variance in the stock returns is explained by CAMELS constructs. Hair et al. (2011) and Henseler et al. (2009) evaluates this result as moderate. The model's predictive relevance (Q 2 ) with regard to endogenous construct stands at a large category of 0.425 (see Hair et al. 2017) .
Analysis
Effects of Capital on Stock returns
Capital construct failed to establish a significant relationship with stock returns (p=.987). Capital has no predictive relevance as f Square stands at 0.001 and is the least important construct with a weak path coefficient of -0.001. Thus, rejecting hypothesis 1. The negative sign indicates insufficient capital levels, despite adhering to Basel Core Principles. This validates Demirguc-Kunt et. al. (2008) point that mere adherence to Basel Core Principles does not guarantees a sound bank.
Effects of Asset on Stock returns
The findings highlight that asset has established a strong significance with a p value of 0.000. It has an average predictive relevance (f square 0.150) and is of an average importance with a path coefficient of -0.679. Thus, supporting hypothesis 2. The path coefficient highlights a negative relationship. This suggests that these countries had low levels of assets.
Effects of Management on Stock returns
Management construct shows a significant p-value of 0.002 at 99% confidence level.
Thus, establishing a relationship between the constructs and supporting hypothesis 3.
However, management has no predictive relevance (f square 0.007) and a weak but positive path coefficient of 0.147. This suggest that management is the least important construct. On contrary, Lindgreen et al. (1996) views internal governance (management) as the most important construct for a sound bank.
Effects of Earnings on Stock returns
The results suggest that there is no significant relationship between earnings and stock returns (p-value = 0.715). A weak predictive relevance is evident with an f square that stands at 0.001. The path coefficient displays a value of 0.032 suggesting that earnings have a weak but positive relationship with stock returns.
Effects of Liquidity on Stock returns
Liquidity construct highlights a weak path coefficient of -0.138 and no predictive relevance (f squares=0.017) but a strong significance (p=0.007). Therefore, supporting hypothesis 5. However, the path coefficient shows an adverse relationship suggesting that banks had insufficient liquidity buffer. Low liquidity levels result in dangerous bank runs. Ratnovski and Huang (2009) on the other hand, noted that banks in UK and US were relatively liquid.
Effects of Sensitivity on Stock returns
Large banks have strong significance (p=0.000), strong path coefficient of 1.150 and the largest predictive relevance (f square = 0.297) on stock returns. Thus, supporting hypothesis 6. The results suggest that large banks have larger stock returns. This finding is in line with Demirguc-Kunt et al. (2008) that big banks are well diversified and more stable, and thus are more sound. However, Gaganis et al. (2006) states that size of a bank does not determine bank soundness in developed countries. While Ho and Saunders (1980) suggested that large banks that has access to discount windows, had depositors who were partially insured were more susceptible of catastrophe than smaller banks.
In summary, the results (Table A5 ) strongly suggest that banks that were big in size were more sound. Asset, management and liquidity ratios played a significant role in determining bank soundness. However, banks were least focused on core business areas of taking deposits and giving out loans. Higher priority was placed on offbalance sheet activities and capital market investment thus taking on excessive risks.
This explains the weak management, liquidity, capital and earnings ratios.
Surprisingly, banks were also operating with insufficient capital and liquidity ratios which resembles the causes of bank failures (illiquidity, bad assets, overbanking and mismanagement) during the Great Depression (Tussing 1967) .
Banks engage in financing long-term assets, fund short-term debts and carry out excessive amounts of maturity transformations. Aggressive withdrawal of funds during adversity could cause bank runs. Although Basel III established Net Stable
Funding Ratio (NFSR) and Liquidity Coverage Ratio (LCR) with the intention to improve liquidity levels, the results from this study proves otherwise.
Despite the fact that capital is a strong determinant of bank status, capital showed no significance in bank soundness. As banks grow in size, capital needs to increase proportionately to cushion against market shocks. Basel III was formed with the understanding that higher bank capital results in financial stability. Conversely, Ratnovski and Huang (2009) and Währungsfonds (2009) found that banks with high capital levels in advanced economies exhausted capital to adversity during the GFC.
Therefore, there is no conclusive answer whether increased capital levels helps during crisis periods.
Conclusion
In conclusion, the study represents and contributes to the notion that banks in G7
countries place significance on size as the most important and capital as the least important determinant of bank soundness. Banks in these countries were more focused on off balance sheet transactions and capital market investments which led to high risk levels. Despite adhering to Basel requirements, bank failures in these countries during the GFC was a result of low capital and liquidity levels. Many other factors could make capital and liquidity insufficient resulting in a crisis. Policy makers should further examine the existing capital framework and devise new policy measures that will create convergence with soundness. 
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